Cadmium-induced adaptive response in cells of Chinese hamster ovary cell lines with varying DNA repair capacity.
The combined exposure to environmental toxicants such as heavy metals and radiation is an important research area in health protection. The aim of this study was to investigate the role of DNA repair and the phosphatidylinositol 3-kinase (PI3K) family in the cadmium-induced adaptive response to toxicants or radiation. Using cells of three Chinese hamster ovary (CHO) cell lines with different capacities to repair DNA damage, we found that pre-exposure to cadmium at a nonlethal concentration could induce an adaptive response to a subsequent challenge with cadmium or radiation in all the cell lines. The magnitude of the adaptive response in adapted cells was dependent on several factors, including DNA repair capacity, the priming dose of cadmium, and the challenging dose of cadmium or radiation. When the cells were challenged with 50 microM CdCl2, the adaptive response was less evident in XRCC1-defective EM-C11 cells than in cells of the other two cell lines. Moreover, treatment of cells with wortmannin or KU-55933 eliminated the adaptive response in all the cell lines. Our data suggest that the triggering of a cadmium-induced adaptive response was independent of DNA repair capacity. Single-strand break (SSB) repair or base excision repair (BER) rather than double-strand break (DSB) repair was mainly involved in the adaptive response. This response of cells to a further challenge with cadmium or radiation may be mediated through the ataxia telangiectasia mutated (ATM) pathway.